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Dear Sir: 

I, Bradley Galer, am an inventor of the subject matter claimed in the patent 
application identified above. Enclosed is a copy of my C.V. which demonstrates that I 
am qualified to speak on the level of one of skill in the art. 

I hereby declare as follows: 

1 . I have read both the Advisory Action dated April 18, 2006 and the Office Action 
dated October 5, 2005 that issued in the above referenced case. I have also read 
Petrus (U.S. Patent No. 6,399,093), the reference cited in support of the rejections 
made by the Office. 

2. Petrus characterizes musculoskeletal disorders as follows: 



The musculoskeletal system consists of bones, muscles 
and joints. 'Jen percent of medical visits 1o physicians are for 
disorders of the musculoskeletal system. Musculoskeletal 
disorder include: sprains, strains, tendinitis, tenosynovitis, 
fibromyalgia, osteoarthritis, rheumatoid arthritis, gout, 
pseu (logout (calcium pyrophosphate deposition disease), 
polymyalgia rheumatica, bursitis, acute and chronic back 
pain and osteoporosis f which interfere with the normal 
performance of activities of daily living. Injuries include 
sprains, strains and tears of ligaments, tendons, muscles and 
cartilage damage. Pain is the most common symptom and is 
frequently caused by injury or inflammation. Besides pain, 
other symptoms such as stiffness, tenderness, weakness and 
swelling or deformity of affected parts are manifestations of 
musculoskeletal disorders. Sports injuries are a significant 
cause of musculoskeletal disorders resulting in pain, strain, 
sprains, stiffness and leg cramps. 



3. As can be seen with reference to the above, Petrus teaches that the 
musculoskeletal system consists of the bones, muscles and the joints. As such, the 
pain conditions which Petrus targets are conditions arising from trauma or dysfunction 
with the bones, muscles and joints without direct trauma or dysfunction within the 
peripheral nervous system. This can clearly be seen with reference to the working 
examples set forth in Petrus, which are directed to the treatment of gout, osteoarthritis 
and rheumatoid arthritis. As can be seen with reference to Exhibit A, Petrus's teaching 
is consistent with how gout, osteoarthritis and rheumatoid arthritis are characterized and 
classified by the International Association for the Study of Pain, the world's leading 
medical and scientific society on pain. See for example, Exhibit A, page 126, which 
characterizes Osteoarthritis of the Hands (page 48) as arising from the musculoskeletal 
system, Rheumatoid arthritis (page 47) as arising from the musculoskeletal system and 
connective tissue, and Gout as arising from (page 49-50) inflammation of the joint, and 
therefore the musculoskeletal system. Accordingly, as viewed in the light of Exhibit A all 
of these specific conditions, set forth in Petrus, have a musculoskeletal origin. 
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4. In contrast, Carpal Tunnel Syndrome is not a species of musculoskeletal 
disorders. Rather, Carpal Tunnel Syndrome is a condition whose symptoms are caused 
by a disturbance of median nerve function in the wrist as the nerve passes through the 
carpal tunnel. As such, the pain caused by Carpal Tunnel Syndrome does not arise 
from the musculoskeletal system. Instead, the pain, parasthesia, and dysesthesia arise 
from direct trauma and dysfunction to the median nerve within the carpal tunnel. In fact, 
the International Association for the Study of Pain defines and classifies Carpal Tunnel 
Syndrome as arising from the peripheral nervous system, and not the musculoskeletal 
system. See Exhibit B, page 127. Accordingly, as viewed in the light of Exhibit B Carpal 
Tunnel Syndrome is not a musculoskeletal disorder , rather it is a neurological disorder 
that results from an entrapment neuropathy. 

5. Therefore, based on my review of Petrus and in light of Exhibits A and B, it is my 
opinion that one of skill in the art would understand Petrus to be directed to the 
treatment of musculoskeletal disorders and that musculoskeletal disorders do not 
include Carpal Tunnel Syndrome. One of skill in the art would understand that 
musculoskeletal disorders do not include Carpal Tunnel Syndrome because the 
symptoms of Carpal Tunnel Syndrome arise from a completely different system and is 
categorized differently by the IASP. 

6. Accordingly, in view of the difference in classification of musculoskeletal 
disorders and Carpal Tunnel Syndrome, those of skill in the art would approach the 
treatment of neuropathic pain conditions, of which Carpal Tunnel Syndrome is a 
member, differently from how they would approach the treatment of musculoskeletal 
pain disorders. In general, different classes of medications are prescribed for the 
treatment of neuropathic pain conditions as compared to the treatment of 
musculoskeletal pain disorders. See for example Exhibits C and D. 

a. Exhibit C is an excerpt from an article entitled: Algorithm for Neuropathic 
Pain Treatment: An Evidence Based Proposal. The article sets forth a 
comparison of the various treatments used in the amelioration of neuropathic 
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pains. Among the treatments used to remedy neuropathic pains are 
antidepressants (section 3.2) and anticonvulsants (section 3.3). See Finnerup, 
N. B. Pain 2005; 1 18:289-305 at page 290. 

b. Exhibit D is an excerpt from the book entitled: Evidenced -Based 
Management of Acute Musculoskeletal Pain. The excerpt sets forth various 
treatments recommended for the management of acute musculoskeletal pains. 
The excerpt specifically points out that there is no evidence that supports the use 
of anti-depressants or anticonvulsants in the treatment of acute musculoskeletal 
pain. See page 22. 

c. Accordingly, as can be seen with reference to Exhibits C and D, one of 
skill in the art would approach the treatment of a neuropathic pain differently from 
how they would approach the treatment of a musculoskeletal pain because in the 
treatment of a neuropathic pain one of skill in the art may recommend the 
administration of an anti-depressant or anticonvulsant where as for the treatment 
of a musculoskeletal pain one would not recommend the administration of an 
anti-depressant or anticonvulsant. 

7. As such, Petrus does not teach one of skill in the art anything about the 
treatment of neuropathic pain conditions such as Carpal Tunnel Syndrome. 



Jun 02 06 03:54p 



Lele Galer 



610-793-5134 



I hereby declare that all statements made herein are of my own knowledge and 
are true, and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment or both under 
Section 1001 of Title 18 of the United States Code and that such willf ul false statements 
may jeopardize the validity of the application or any patents issued there from. 



• CV of Bradley Galer 

• Exhibit A-Classification of Chronic Pain, pages 47, 48 and 49 

• Exhibit B-Classification of Chronic Pain, page 127 

• Exhibit C- Finnerup, N. B. Pain. 2005; 1 18:289-305, page 290 

• Exhibit D- Evidenced-Based Management of Acute Musculoskeletal Pain, page 



Date: 





Bradley Galer 



enc: 
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Bradley Stuart Galer. M.D. 



1740 Lenape Road, Bldg 2 
West Chester, PA 19382 
Phone (610) 737-6927 
Email: bgaler@topiceutical.com 

Personal Data 



Date of Birth: July 21, 1961 

Place of Birth: Boston, Massachusetts 

Family: Wife - Anna 

Children - Alexander, Peter, & Simon 



Education 



Albert Einstein College of Medicine, 1983-1987 
Bronx, New York 
Degree: M.D., June 1987 

Wesleyan University, 1979-1983 

Middletown, Connecticut 

Degree: BA., Biology-Psychology, June 1983 



Postgraduate Training 



Internship: Kaiser Foundation Hospital, 1987-1988 

Oakland, California 

Residency: Albert Einstein Neurology Residency Program, 1988-1991 

Bronx, New York 

Chief Resident: Albert Einstein Neurology Residency Program, 1990-1991 
Bronx, New York 

Headache Training Montefiore Headache Clinic, 1 990- 1 99 1 
Bronx, New York 



Headache Training University of California San Francisco, 1992 
San Francisco, CA 



Pain Fellowship: 
Pain Fellowship: 



Memorial Sloane-Kettenng Cancer Center, 1990-1991 (4 months) 
New York, New York (Drs. Kathleen Foley and Russell Portenoy) 



University of California San Francisco, 1991-1992 

San Francisco, CA (Drs. Howard Fields and Michael Rowbotham) 



Business School Wharton Executive Education, 2002; Business Leadership Training 

Harvard Business School Executive Education, 2005 
Leadership & Strategy in Pharmaceutical and Biotech 
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Industry Positions 

TOPICEUTICAL INC 

• Chairman of the Board, CEO, President. October 2005 - present 

ENDO PHARMACEUTICALS INC 

• Group Vice President, Scientific Affairs & Senior Medical. August 2003- September 

2005. 

• Vice President, Scientific Affairs & Senior Medical Officer. August 2000- August 2003 

CALDWELL-GALER INC 

• Co-Founder, Chairman of the Board. September 1 997 - November 2005 



Other Industry Experience 

• 1992-98, co-lead investigator and co-developer clinical development plan for Lidoderm 

• 1 998, originator and lead coordinator of Endo's licensing Lidoderm from Hind Health Care 

Industry Roles & Responsibilities 
ENDO (2000- present) 

• Reported directly to Executive Vice President 

• Direct reports included Clinical Research, Clinical Operations, Medical Affairs, Safety 
Pharmacoviligance and Risk Management, Clinical Development and Education, 
Pharmacoeconomics 

• Provide clinical and scientific leadership for the development and marketing of analgesic 
products 

Design clinical development plans and protocols for registration and market support (Phase 

i-rv) 

• Assist in regulatory strategy 

• Writing and editing of clinical study reports 

• Writing and editing of NDA 

Lead cross-functional project teams in the execution of phase I-TV clinical trials ensuring 
successful studies in accordance with GCP/ICH guidelines 
Interpret clinical data 
Directly interface with FDA 

Direct scientific dissemination of data via publications and presentations 

• Lead Endo medical/clinical representative to press 

Clinical and scientific lead in business development with assessment of licensing 
opportunities 

• Lead Medical Liaison Group with Thought Leader development and all educational 
initiatives 

Reviewed all clinical sections of regulatory documents including study reports, INDs, 
NDAs, annual reports, Investigator Brochures and labeling 
Prepare annual budgets for Scientific Affairs (up to $25 million) 
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Drug Development Experience 
Lidoderm" 1991-1999 
2000-2005 

Oxymorphone ER/IR 2000-2005 
Oxydone ER generic 2000-2004 



DepoDur 8 
Percocef* 
MorphiDex" 

Neurontin 

Lyrica 
Effexor 
Tizanidine 
ABT-484 
GV 196771 



2003-2005 
2000-2005 
2000-2003 

1995-2000 

1998-2000 
1995-1997 
1998-2000 
1995-1998 
1998-2000 



Topical Clonidine 1996-2000 



Regulatory strategy, Phase 3 study design/execution 
(Hind Health Care, Consultant) 

Life Cycle Management (LCM) strate;gy/execution 
(Endo) 

Phase 1 -3 regulator strategy, study design/execution, 
NDA preparation (Endo) 

Clinical review of Paragraph 4, development of 

Risk Management Program (Endo) 
NDA preparation, LCM (Endo) 
LCM (Endo) 

Regulatory strategy, Phase 3 study design/execution 
(Endo) 

Phase 3 study design, LCM 

(Parke -Davis, Pfizer, Consultant) 
Phase 3 study design/execution (Pfizer, Consultant) 
Phase 3 study design/execution (Wyeth, Consultant) 
LCM (Elan, Consultant) 
Phase 2 POC study design (Abbott, Consultant) 
Phase 2 POC study design/execution 

(Glaxo Wellcome, Consultant) 
Regulatory Strategy, Phase 2/3 study design 

(Curatek, Lead Consultant) 



Faculty Positions Held 

Acting Assistant Professor of Anesthesia/ Adjunct Assistant Professor of Neurology 
University of Washington School of Medicine 
Seattle, Washington 
1992- 1994 

Assistant Professor of Anesthesia/ Adjunct Assistant Professor of Neurology 
University of Washington School of Medicine 
Seattle, Washington 
1994 -April 1996 

Assistant Professor of Neurology/ Adjunct Asst. Professor of Anesthesiology 
Washington School of Medicine 
Seattle, Washington 
May 1996 -May 1998 

Associate Professor of Neurology 
Albert Einstein College of Medicine 
Bronx, NY 
1999-2000 
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Faculty Positions Held (cont'd) 

Adjunct Assistant Professor of Neurology (Associated Faculty) 
University of Pennsylvania School of Medicine 
Philadelphia, Pennsylvania 
October 2001 - October 2004 

University of Washington Medical Center Positions Held (1993 - May 1998) 

Attending, Multidisciplinary Pain Center 

Director, Pain Clinical Research Center 

Medical Director, Headache Program 

Medical Director, Reflex Sympathetic Dystrophy Program 



Beth Israel Medical Center Positions Held (May 1998 - August 2000) 

Attending, Pain Division of the Department of Pain Medicine & Palliative Care 
Attending, Department of Neurology 

Director of Clinical Studies, Institute for Education and Research 

in Pain & Palliative Care 
Co-Director, Nerve Pain Disorders Clinic 

Board Certification 

American Academy of Pain Management, November 1, 1996 {Certificate # 6712} 
Honors 

Keeney Scholarship, for Achievement in Academics and Community Involvement 
Wesleyan University, 1981-1983 

Phi Beta Kappa 

Wesleyan University, 1982-1983 

Doyle Award, Medical Student with Highest Achievement in Neurology 
Medical Degree with Special Distinction in Clinical Neurology Research (Pain) 
Albert Einstein College of Medicine, 1987 

Young Investigator Travel Award, American Pain Society, 1 99 1 

"Best Doctors in America: Pacific Region, 1996-1997;1998-1999, Neurology 
(Pain Management) 

"Best Doctors in America," 1998 (entire USA, Pain Management/Neurology) 

"Tele Award," (for best medical documentary, cable TV)- Co-write and Co-host, 
"Understanding Shingles", 2000 
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Honors (Cont'd) 

First "Annual Neuropathy Organization Honoree," (for work in neuropathic pain), 
New York City, 2004 



Academic Memberships 

International Association for the Study of Pain (IASP) 

Neuropathic Pain, Sympathetic Nervous System and RSD/CRPS Special Interest Group (IASP) 

International Headache Society 

American Headache Society 

American Pain Society 

American Academy of Pain Medicine 

American Academy of Pain Management 

American Association for the Study of Headache 

American Academy of Neurology 

Reflex Sympathetic Dystrophy Syndrome Association 

Phi Beta Kappa 

Academic Administrative Duties 

Reflex Sympathetic Dystrophy Program, University of Washington, 1993 - May 1998; 
develop comprehensive multidisciplinary outpatient program, 
(physicians, psychology, physical therapy, occupational 
therapy, vocational counselor, and nursing) 

Pain Clinical Research Center, University of Washington, 1992 - May 1998; 

Founder; obtain, protocol development, perform, and supervise pain clinical research 
staff, (pharmaceutical industry clinical trials and other clinical research activities); 
3 research coordinators and 3 research assistants 

Director of Clinical Studies, Institute for Education and Research in Pain 
& Palliative Care, Beth Israel Medical Center, May 1998 - 2000 

Group Vice President, Scientific Affairs. Endo Pharmaceuticals Inc. 

Supervise 45 persons. Responsible for Clinical Operations, Clinical Research, Medical 
Affairs, and Clinical Development & Education. August 2000- present. Active in 
clinical trial design, portfolio strategy, pharmacovigilance and safety, publication 
planning, educational course development, business development and marketing strategy. 



Special Responsibilities - Elected Boards, Editonalships and Journal Reviewer 

Scientific Advisory Board, NeurAxon (2006-present) 

Editorial Advisory Board, Current Drug Therapy (2005 -present) 

Director at Large (elected), Eastern Pain Association (2002- present ) 

Board of Directors, Reflex Sympathetic Dystrophy Syndrome Association (2002- present ) 

Founding Editor and Editor, Current Pain and Headache Reports (1999 - present) 

Editorial Board, The Clinical Journal of Pain (2000 - present) 
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Special Responsibilities - Elected Boards, Editonalships and Journal Reviewer (cont'd) 

Associate Editor, The Clinical Journal of Pain (1998 - 2000) 
Editorial Board, Journal of Back and Musculoskeletal Rehabilitation 
Editor, Progress in Pain for Primary Care (1999-2000) 
Book Editor, Journal of Pain and Symptom Management (1998-2000) 
Series Editor, Progress in Pain for Primary Care 

Supplement Editor, Neurology Reviews Supplement: Management of Neuropathic Pain 

Supplement Editor, The Clinical Journal of Pain: International Conference of Neuropathic Pain 

Expert Analyst Editor, The Pain Medicine Journal Club Journal 

Ad Hoc Reviewer, JAMA 

Ad Hoc Reviewer, Pain 

Ad Hoc Reviewer, American Family Physician 

Ad Hoc Reviewer, Journal of General Internal Medicine 

Ad Hoc Reviewer, Journal of Pain and Symptom Management 

Ad Hoc Reviewer, Pharmacoeconomics 

Other Responsibilities 

Invited Member, IMMPACT (Initiative on Methods, Measurement, and Pain Assessment in 
Clinical Trials), closed round-table with FDA, Academia, NIH, and Industry, 
2002- present 

Invited Member, Promoting the Health of People with Disabilities (CDC)- 

Diabetes Task Force, 1992, 1993 
Consultant, Quality of Life in Migraine Study-University of Washington Department of 

Health Services Cost and Outcome Assessment Team, 1993 
Medical Student Research Training Program Advisor, 1993 
Consultant, Cost and Effectiveness of Care for Chronic Conditions- 
Center for Health Studies, 1994 
Education Committee- American Academy of Pain Medicine, 1995-96 
Invited author, presenter, participant - 1995 

USA Congressional NIH Report-Chronic Pain and Peripheral Neuropathies 
Advisor, American Board of Pain Medicine- Certification Examination, 1997 
Pain Medicine Section of American Academy of Neurology 

Founding Member and Executive Committee, 1995- present 

Vice-Chairman, Chairman elect - 1996-97 

Co-Chairman, Education Committee, 1995 - present, 

Chairman, 1998-2000 
Chairman of Professional Development Courses. American Pain Society's 18 th Annual 

Conference, 1998-1999. 

Panel member, Cancer Pain Management Guideline Panel, Clinical Practice Guidelines Program, 
American Pain Society, 1999 

Founder, National Director, National Conferences on Pain Management for the Primary 

Care Physician (American Pain Society), 1998-2001 
Co-Chairman / Steering Committee, Annual International Neuropathic Pain Conference, 

1998-present 
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Other Responsibilities (cont'd) 

Workshop Organizer and Moderator, IASP 9 th World Congress on Pain, 

"Prognostic Utility of Intravenous Infusion Treatment of Neuropathic Pain: Lidocaine, 
Opioid, and Phentolamine," 1999 
IASP 2" d Annual Research Symposium- Founder and co-chair, "CRPS." Wales, UK. 2000 
Key role in establishment of Endo sponsored "Essentials of Pain Management Program for 
Residents," 2002 - present 

Invited Advisory Panels/Boards/Consultation 

Chair and Moderator, National Drug Advisory Board Meeting, Parke-Davis, 2000 
Advisory Boards: 
Pfizer 

Merck Research 

Abbott Laboratories 

Roche Bioscience 

Watson Pharmaceutical 
Consultant, Elan Pharmaceutical 
Consultant, Glaxo Wellcome 

Emerging Concepts of Anticonvulsants for Chronic Pain - 1996 
Consultant, Myelos Neurosciences- 1998 

National Guidelines for Neuropathic Pain Treatment for the Primary Care Physician - 1997 
National Guidelines for Pain Management in Long-Term Nursing Facilities - 
1997, 1998 

Management of Pain, Myofascial Pain Syndromes - 1998 

Participant, International Neuropathic Pain Treatment Guideline Consensus Meeting- 2001 

Invited Non-Profit Organizations Board Membership 

Reflex Sympathetic Dystrophy Syndrome Association- 2002-present 

Patents- Issued (USA) 

1 . Method for Treating Headache Pain with Topical Local Anesthetic Compositions 

Inventor: CALDWELL LARRY; GALER BRADLEY STUART 
Assignee: TOPICEUTICAL INC 

2. Method for Treating Neuroma Pain 

Inventor: GALER BS; CALDWELL J 
Assignee: CALDWELL GALER INC 

Patent Applications (publicly disclosed) 

1 . Methods and compositions for treating headache pain with topical NSAID compositions 
Inventor: CALDWELL LARRY; GALER BRADLEY STUART 
Assignee: TOPICEUTICAL INC 



7 



6/2/2006 



Bradley Stuart Galer, M.D. 



_8 



Patent Applications (publicly disclosed) 

2. Methods for treating indomethacin responsive headaches 

Inventor: GALER BRADLEY S; NEWMAN LAWRENCE 
Assignee: TOPICEUTICAL INC 

3 . Methods and compositions for treating carpal tunnel syndrome (topicail NS AID) 

Inventor: CALDWELL LARRY; GALER BRADLEY STUART 
Assignee: CALDWELL GALER INC 

4. Compositions and methods for treating neuropathic sensory loss 

Inventor: GALER BRADLEY S 

Assignee: ENDO PHARMACEUTICALS INC 

5. Abuse-resistant opioid dosage formulations 

Inventor: GALER BRADLEY; KAO HUAIHUNG D 
Assignee: ENDO PHARMACEUTICALS INC 

6. Method for deterring abuse of opioids by combination of non-release formulation of 
emetic 

Inventor: GALER BRADLEY STUART; GAMMAITONI ARNOLD 
Assignee: ENDO PHARMACEUTICALS INC 

7. Method for treating non-neuropathic pain 

Inventor: STUART GALER BRADLEY 
Assignee: ENDO PHARMACEUTICALS INC 

8. Composition and method for treating neuropathic sensory loss. 

Inventor: DWORKIN ROBERT D; GALER BRADLEY STUART 
Assignee: ENDO PHARMACEUTICALS INC 

9. Abuse resistant pharmaceutical composition containing capsaicin 

Inventor: GOLDBERG M; GALER B S 
Assignee: ENDO PHARMACEUTICALS INC 

10. Abuse-resistant opioid solid dosage form 

Inventor: KAO HUAIHUNG; GALER BRADLEY 
Assignee: ENDO PHARMACEUTICALS INC 

1 1 . Pharmaceutical composition and method for treating disorders of central nervous system. 

Inventor: GALER BRADLEY S; SCHLAGHECK THOMAS G 
Assignee: ENDO PHARMACEUTICALS INC 

1 1 . Abuse resistant pharmaceutical composition containing capsaicin 

Inventor: GOLDBERG MICHAEL; GALER BRADLEY STUART 
Assignee: ENDO PHARMACEUTICALS INC 
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Businesses 

Topiceutical Inc. Founder, CEO, President. 2005 - present. 

Development and commercialization of topical drugs for the treatment of pain and 
headache. 

Caldwell Galer, Inc. (CGI) Co-Founder & Chairman of the Board. 1997 - present 
Development of topical drugs for the treatment of pain and headache. 



Academic Funded Grants 

1993-1995, Principal investigator - "Multicenter randomized, double-blind study of the analgesic 
efficacy during 30 days of as needed use of topical lidocaine patches and lidocaine gel in patients 
with postherpetic neuralgia". Private funding: Hind Health Care, Inc. 

1996-1998, Principal Investigator- "Multicenter randomized, double-blind study of the analgesic 
efficacy of topical lidocaine patches and lidocaine gel in patients with painful diabetic 
neuropathy." Private funding: Hind Health Care, Inc. /Teikoku Seiyaku Co., Ltd. 

1996-1997, Principal Investigator- "Multicenter randomized, double-blind study of the analgesic 
efficacy of topical diclofenac patches in the treatment of acute minor sports inj ury pain." Private 
funding: Institut Biochimique SA/Teikoku Seiyaku Co., Ltd. 

1996-1998, Investigator- "Multicenter randomized, double-blind study of the analgesic efficacy 
of venlafaxine-ER in patients with postherpetic neuralgia." Private funding: Wyeth-Ayerst 
Research. 

1996- 1998, Principal Investigator- "Double-blind, randomized, placebo-controlled, cross-over 
study to determine the efficacy and safety of Rilutek in subjects with peripheral neuropathic 
pain." Private funding: Rhone-Poulenc Rorer Pharmaceuticals. 

1997- 1998, Principal Investigator, "Comparision study of the analgesic efficacy and safety of 
transdermal versus topical clonidine gel in patients with postherpetic neuralgia. " Private funding: 
Curatek Pharmaceuticals. 

1997, Investigator- "A randomized, double-blind, placebo-controlled, two period crossover study 
to explore the preliminary safety, tolerability, and efficacy of oral L-754,030 in the treatment of 
postherpetic neuralgia." Private funding: Merck Research Laboratories. 

1997-1998, Principal Investigator, "Open label pilot study of the analgesic efficacy and safety of 
topical clonidine in patients with reflex sympathetic dystrophy (complex regional pain 
syndrome)." Private funding: Curatek Pharmaceuticals. 

1997-1998, Principal Investigator, "Enriched enrollment, double-blind, cross-over design study 
of the analgesic efficacy of topical lidocaine patches in patients with postherpetic neuralgia". 
Private funding: Hind Health Care, Inc. 
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Academic Funded Grants (cont'd) 

1997 - 1998, Sole Investigator, "Pain Medicine Survey of 700 Practicing Neurologists and 
Neurology Residency Program Directors in America," in conjuction with the American Academy 
of Neurology. 

1998-1999, Co-Investigator, "A Double-blind Placebo-Controlled Trial of Pregabalin for 
Treatment of Painful Diabetic Peripheral Neuropathy." Private funding: Parke-Davis 
Pharmaceutical Research. 

1998-1999, Co-Investigator. "Pregabalin Open-label Follow-On Safety Trial in Patients With 
Painful Diabetic Peripheral Neuropathy." Private funding: Parke-Davis Pharmaceutical Research. 

1998-1999, Principal Investigator. "A Double-blind Placebo-Controlled Trial of Pregabalin for 
Treatment of Postherpetic Neuralgia." Private funding: Parke-Davis Pharmaceutical Research. 

1998-1999, Co-Investigator. "Pregabalin Open-label Follow-On Safety Trial in Patients With 
Postherpetic Neuralgia." Private funding: Parke-Davis Pharmaceutical Research. 

1998-1999. Principal Investigator. "A Pilot, Multicenter, Double-Blind, Placebo Controlled, 
Randomized, Cross-Over Study to Evaluate the Efficacy, Safety, and Tolerability of Remacemide 
Hydrochloride 600mg/day in Subjects with Moderate to Severe Neuropathic Pain." Private 
funding: Astra Pharmaceutical Research. 

1998-1999. Principal Investigator. "A Multicenter, Randomized, Double-blind, Placebo- 
controlled, Parallel Group Evaluation of a 14 Day Course of 300mg of GV196771 in Subjects 
with Chronic Neuropathic Pain." Private funding: Glaxo- Wellcome Research. 

1998-1999, Co-Investigator. "A Repeated-dose Evaluation of Analgesic Use and Safety of 
Dilaudid SR (Hydromorphone HCL) in Patients with Chronic Cancer Pain." Private funding: 
Knoll Pharmaceutical. 

1998-1999, Co-Investigator. "A Randomized, Double-blind, Placebo-controlled Eficacy, Safety 
and Outcomes Trial of Controlled Release-Oxycodone (Oxycontin) in Painful Diabetic 
Polyneuropathy." Private funding: Purdue Pharma LP. 

1999, Principal Investigator- "Multicenter randomized, double-blind study of the analgesic 
efficacy of topical diclofenac patches in the treatment of acute minor sports injury pain." Private 
funding: Institut Biochimique SA. 

Invited Papers, Lectures. Presentations - Neuropathic Pain 

University of Washington Multidisciplinary Pain Center Grand Rounds- 1991, 1992, 

1993,1994, 1995,1996, 1997 
University of Washington Neurology Grand Rounds- 1992, 1993, 1996, 1998 
University of Washington Geriatric Grand Rounds- 1992 
University of Washington Neurological Surgery Grand Rounds- 1992 
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Invited Papers, Lectures, Presentations - Neuropathic Pain (cont'd) 

University of Washington Treatment of Hand Problems, CME course- 1994 
University of Washington Physical Medicine and Rehabilitation Grand Rounds- 1995 
University of Washington Pain CME Course- 1994, 1996 

University of Washington Physical Medicine and Rehabilitation CME Course- 1996 
University of Oregon Health Sciences, Rheumatology Update, Bend, Oregon- 1993 
Saint Joseph Hospital, Internal Medicine Grand Rounds, Spokane, WA- 1993 
Dannemiller Foundation, Pain Treatment for the Neurologist, New York- 1993 
Bremerton Naval Base Hospital, Family Medicine Grand Rounds, Bremerton, WA-1993 
Congress of Neurological Surgeons 43rd Annual Meeting, Vancouver, B.C.- 1993 
Northwest Regional Conference for Occupational/Physical Therapy, Bellevue,WA- 1993 
Kaiser Permanente Hospital, Medicine Grand Rounds, Los Angeles, CA-1994 
Kaiser Permanente Hospital, Medicine Grand Rounds, Montabello, CA-1994 
Group Health Cooperative, Medicine Grand Rounds, Redmond, WA-1994 
Providence Hospital, Medicine Grand Rounds, Yakima, WA-1994 
International Society of Critical Care Conference, San Francisco, CA- 1995 
Valley Medical Center, Pain Management Course, Renton, WA- 1995 
Maricopa Medical Center, Medical Grand Rounds, Phoenix, AZ- 1995 
Los Angeles Neurological Society, Grand Rounds, Los Angeles, CA- 1995 
Chronic Pain and Pain Mechanisms, San Franscisco, CA- 1995 
American Pain Society, Los Angeles, CA- 1995 

NIH Workshop on Selected Chronic Pain Conditions, Bethesda, MD- 1995 
Emerging Applications for Anticonvulsants in the Management of Pain- Dallas, 1996 
Parke-Davis Neurology Consultants Meeting, Aspen, CO- 1996 
Eastern Washington State Hospital, Spokane, WA- 1996 
Spokane Neurology Group, Spokane, WA- 1996 

Emerging Applications for Anticonvulsants in the Management of Pain-audioconfmce,1996 
Emerging Applications for Anticonvulsants in the Management of Pain- Honolulu, HY; Seattle, 
WA; Tacoma, WA; Bellevue, WA; Spokane,WA; 

Newport Beach, CA 1996 
Private Practice Neurologists, Internists - Seattle, WA 1996 
St. John Medical Center - Longview, WA 1996 
Madigan Army Medical Center- Tacoma, WA 1996 
Spokane Primary Care Physicians- Spokane, WA 1996 
Coere d'Elane Generalists- Coeur d'Alene, ID 1996 
Internal Medicine Review Course, Tacoma, WA 1997 
American Academy of Neurology- Boston, MA 1997 
Hawaii (7 lectures to primary care physicians/neurologists) - 1997 
Emerging Concepts of Antiepileptic Drugs- San Diego CA, Los Angeles CA, 

Las Vegas NV, Seattle WA, Pasadena CA, Snowbird Utah- 1997 
Chronic Pain Management - Swedish Medical Center, Seattle WA - 1997 
American Pain Society- New Orleans 1997 
Private Practice Neurologists - Everett, WA 1997 
Neurological Nurses Association of Washington, Seattle, WA 1998 
North Shore Medical Center, Neurology Grand Rounds, Manhasset, NY. July 1998 
Private Practice Physicians- Seattle, WA September 1998 
Neurological Institute, Columbia School of Medicine,New York, NY 1999 
Hannahman School of Medicine, Philadelphia, PA 1999 
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Invited Papers, Lectures, Presentations - Neuropathic Pain (cont'd) 
Vanderbilt School of Medine, Nashville, TN 1999 

2 nd World Congress in Neurological Rehabilitation, Toronto, Canada, 1999 
Neurogenic Pain, Pavia Italy, 1 999 

Neurology Grand Rounds, University of Rome Italy, 1999 
International Neuropathic Pain Conference- Washington, DC, 1999 
Japan Society of Drug Delivery Systems- Takamatsu, Kagawa Japan, 1999 
Osaka Pain Group- Osaka Japan, 1999 

International Association for the Study of Pain 9th World Congress on Pain (2 lectures and 

moderator), Vienna Austria, 1999 
University of Washington Neurology Grand Rounds, Seattle WA 2001 
University of Washington Pain Grand Rounds, Seattle WA 2001 
Washington State Annual DO Conference, Blaine WA 2001 
Georgetown Pain Grand Rounds, Washington DC 2001 
University of Utah, Annual Pain Conference, Snowbird UT 2002 
American Academy of Pain Management Nurses, Salt LakeCity UT 2002 
United Kingdom Pain Society- Plenary Lecture, Bournemouth UK 2002 
Harvard Medical School Pain Course- Boston MA 2005 

Invited Papers, Lectures, Presentations - RSD (Complex Regional Pain Syndromes) 

University of Washington Multidisciplinary Pain Center Grand Rounds- 1991, 1992, 

1993,1994, 1995,1996, 1997 
University of Washington Neurology Grand Rounds, 1996 
Los Angeles Neurological Society, Los Angeles, CA- 1995 
NIH Workshop on Selected Chronic Pain Conditions, Bethesda, MD- 1995 
Emerging Applications for Anticonvulsants in Pain, workshop leader, Dallas, TX- 1996 
Chronic Pain Symposium, North Shore Medical Center, NY- 1996 
American Pain Society, Washington, D.C.- 1996 
International Meeting on Neuropathic Pain, Rochester, NY. June 1998 
Hannahman School of Medicine, Philadelphia, PA 1999 
Beth Israel Medical Center Neurology Grand Rounds, New York NY 1999 
IASP Research Conference, Wales UK 2000 
International Update on RSD/CRPS , Tampa FLA 2002 
Eastern Pain Society, NY, NY 2002 



Invited Papers, Lectures, Presentations - Analgesic Clinical Trial Design & Pain Measurement 

International Neuropathic Pain Conference, Washington DC, 2000 

American Academy of Neurology, Philadelphia PA 2001 

Residents Program, American Pain Society, Baltimore MD 2002 

American Academy of Neurology, Denver CO 2002 

World Congress of Pain, San Diego CA 2002 

International Neuropathic Pain Conference, Bermuda 2002 

Harvard Pain Course, Boston, 2005 
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Invited Papers, Lectures, Presentations - Headache 

Medex, Physicians Assistant Program- 1993 
Multidisciplinary Pain Center Grand Rounds- 1994, 1995, 1996 
Office Management of Chronic Pain, CME course- 1994 
Neurology Grand Rounds- 1994, 1996 
Family Medicing Grand Rounds- 1994 

General Lecture to Public, University of Washington Medical Center- 1996 
Barnes & Nobles- Bellvue WA- 1997 

University of Oregon Health Sciences, Rheumatology Update, Bend, Oregon- 1993 
Sacred Heart Hospital, Medicine Grand Rounds, Spokane, WA- 1993 
Bend Memorial Clinic, Family Medicine Grand Rounds, Bend, Oregon- 1993 
Portland Emergency Room Staff, Portland, Oregon- 1993 

Northwest Regional Conference for Occupational/Physical Therapy, Bellevue,WA- 1993 

Valley General Hospital, Renton, WA- 1994 

Kaiser Permanente Hospital, Portland, WA- 1994(2) 

Billings Community Hospital, Billings, MT- 1994 

Rose Medical Center, Medicine Grand Rounds, Denver, CO- 1994 

Benefits Expo (Health Care Managers), Minneapolis- 1994 

Group Health Cooperative, Silverdale, WA - 1995 

Kaiser Permanente Hospital, Los Angeles, CA - 1995,1996 

Kaiser Permanente Hospital, Portand, Oregon - 1995 

Public Media 

Endo Public Medical Spokesperson- 2000-2005. 

Television host and writer- "Understanding Shingles". The Health Network, 1999-2000, 'A hour 
television show for consumers. 

Medical Chat Room Expert- Pain Management. Yahoo/The Health Network, 2000. 

Medical Writer, "Pain" and "What's New in Pain", www.stoppain.org, 1998-2000. 

Course Development 

Faculty, Presenter, Workshop Leader- Curriculum Development for CME Course on 

"Emerging Applications for Anticonvulsants in Pain," Profession Postgraduate 
Services, Dallas, TX- March, 1996 

Co-Chair, American Pain Society 1996 Annual Meeting- Clinical Symposium, 

"CRPS-I (RSD)- Primarily a Disuse/Neglect-like Phenomenon Requiring 
Primarily a Rehabilitation Approach?", Washington, DC- October 1996 

Moderator, American Pain Society 1996 Annual Meeting- Clinical Symposium, 

'"Psychogenic Pain'- Harmful to our Patients' Health", New Orleans, LA- 
October 1997 
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Course Development (con'td) 

Workshop leader, Moderator, 1999 International Association for the Study of Pain, 

9th World Congress of Pain - "Diagnostic, Therapeutic, and Prognostic Uses of 
Intravenous Infusions in Chronic Pain Syndromes," Vienna Austria, August 1999 

Chair, Program Development Courses, 1999 American Pain Society Meeting, 
Fort Lauderdale, Fla. 

Program Development Courses, 2000 American Pain Society Meeting, 
Atlanta, Ga. 

Chair, Program Developer, American Pain Society's National Pain Management Course for the 
Primary Care Physician, 1999, New York. 

Co-Chair, International Neuropathic Pain Conference, 1999, Washington, DC. 

Co-Chair, International Neuropathic Pain Conference, 2000, Washington, DC. 

Organizing Committee, International Association for the Study of Pain Research 
Symposium: Complex Regional Pain Syndrome, 2000, U.K. 

Co-Chair, International Neuropathic Pain Conference, 2001, San Francisco CA 

Steering Committe, International Neuropathic Pain Conference, 2002, Bermuda 
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Galer BS. Neuropathic Pain of Peripheral Origin- Advances in Pharmacologic 
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Relatively Generalized Syndromes 



2. Simultaneous soft tissue swelling or fluid in at least 
three joint areas observed by a physician. The 14 
possible areas are right or left proximal interpha- 
langeal joints (PIP), metacarpal phalangeal (MCP), 
wrist, elbow, knee, ankle, and metatarsal phalangeal 
joints (MTP). 

3 . At least one area of soft tissue swelling or effusion in 
a wrist, MCP, or PIP joint. 

4 Symmetrical arthritis. Simultaneous involvement ot 
the same joint areas as defined in 2 above in both 
sides of the body (bilateral involvement of PIP, MCP, 
or MTP is acceptable without absolute symmetry). 

5. Rheumatoid nodules. 

6. Positive serum rheumatoid factor, demonstrable by 
any method for which any result has been positive in 
less than 5% of normal control subjects. 

7. Radiographic changes typical of rheumatoid arthritis 
on posterior-anterior hand and wrist radiographs; this 
must include erosions or unequivocal bony decalcifi- 
cation which is periarticular. 

A patient fulfilling four of these seven criteria can be 
said to have rheumatoid arthritis. Criteria l-^ must have 
been present for at least six weeks. 

Differential Diagnosis . 
Systemic lupus erythematosus, palindromic rheumatism, 
mixed connective tissue disease, psoriatic arthropathy, 
calcium pyrophosphate deposition disease, seronegative 
spondyloarthropathies, hemochromatosis (rarely). 

Code 
X34.X3a 

K. f ea, te F n c!Edworthy, S.M., Bloch, D.A., et iL. Tne American 
Rheumatism Association 1987 revised criteria for *« cl«.to- 
tion of rheumatoid arthritis, Arthritis Rheum., 31 (1988) 315-324. 



Osteoarthritis (1-11) 
Definition 

Deep, aching pain due to a "degenerative process in a 
single joint or multiple joints, either as a primary phe- 
nomenon or secondary to other disease. 

Joints most commonly involved are distal and proximal 
interphalangeal joints of the hands, the carpo-metacarpal 
thumb joint, the knees, the hips, and cervical and lumbar 
spines. Many joints or only a few joints may be affected^ 
eg at C5 or L5, the hip or knee; proximal joints may be 
involved alone or only distal interphalangeal joints. 

System 

Musculoskeletal system. 



Main Features 

There is deep, aching pain which may be severe as the 
disease progresses. The pain is felt at the joint or joints 
involved but may be referred to adjacent muscle groups. 
Usually the pain increiises in proportion to the amount of 
use of the joint As the! disease progresses there is pain at 
rest and later nocturnal pain. The pain tends to become 
more continuous as the severity of the process increases. 
Stiffness occurs after protracted periods of inactivity and 
in the morning but lasts less than half an hour as a rule. 
There is a discrepancy between radiological prevalence 
and clinical complaints. Radiological evidence of os- 
teoarthritis occurs in 80% of individuals over 55 years of 
age. Only about 25% of those with radiographic changes 
report symptoms. The incidence increases with age. 
There is a greater prevalence relatively in men under the 
age of 45 compared with women, and in women over 
the age of 45 compared with men. 

Aggravating Features 
Use, fatigue. 

Clinically, joint line tenderness may be found and 
crepitus on active or passive joint motion; noninflamma- 
tory effusions are common. Later stage disease is ac- 
companied by gross deformity, bony-hypertrophy, con- 
tracture. X-ray evidence of joint space narrowing, 
sclerosis, cysts, and osteophytes may occur. 



Laboratory Findings 
None specific. 

Usual Course 

Initially there is pain with use and minimal X-ray and 
clinical findings. Later pain becomes more prolonged as 
me disease progresses and nocturnal pain occurs. The 
course is one of gradually progressive pain and deformity. 

Relief 

Some have relief with nonsteroidal anti-mflammatory 
agents or with non-narcotic analgesics. Joint rest in the 
early stages relieves the pain. Occasional relief in the 
early phases may appear from intra-articular steroids. 

Physical Disability . 

isive limitation of ambulation occurs in large 



weight-bearing joints. 

Pathology . „ 

This is loosely described as a "degenerative 

articular cartilage. 
Essential Features 

Deep, aching pain associated wrth the characteristic 
"degenerative" changes in joints. 
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Relatively Generalized Syndromes 



For classification purposes, patients will be said to have 
fibromyalgia if both criteria are satisfied. Widespread 
pain must have been present for at least three months. 
The presence of a second clinical disorder does not ex- 
clude the diagnosis of fibromyalgia. 

Code 
X33.X8a 

References 

Wolfe, F., Smythe, H.A., Yunus, M.B., et al., The American Col- 
lege of Rheumatology 1990 criteria for the classification of fi- 
bromyalgia: report of the Muiticenter Criteria Committee, Arthri- 
tis Rheum., 33 (1990) 160-172. 

Bennett, R.M. and Goldenberg, D.L. (Eds.), The fibromyalgia 
syndrome, Rheumatic Disease Clinics of North America, vol. 15, 
no. 1, WB Saunders, Philadelphia, 1989. 

Note: Specific Myofascial Pain 
Syndromes 

Synonyms: fibrositis (syndrome), myalgia, muscular rheu- 
matism, nonarticular rheumatism. 

Specific myofascial syndromes may occur in any volun- 
tary muscle with referred pain, local and referred tender- 
ness, and a tense shortened muscle. The pain has the 
same qualities as that of the diffuse syndromes. Passive 
stretch or strong voluntary contraction in the shortened 
position of the muscle is painful. Satellite tender points 
may develop within the area of pain reference of the ini- 
tial trigger point. Other phenomena resemble those of 
the diffuse syndromes. Diagnosis depends upon the 
demonstration of a trigger point (tender point) and re- 
production of the pain by maneuvers which place stress 
upon proximal structures or nerve roots. This suggests 
that the syndrome is an epiphenomenon secondary to 
proximal pathology such as nerve root irritation. Relief 
may be obtained by stretch and spray techniques, tender 
point compression, or tender point injection including 
the use of "dry" needling. 

Some individual syndromes are described here, e.g., 
sternocleidomastoid and trapezius. Others may be coded 
as required according to individual muscles that are 
identified as being a site of trouble. 



Rheumatoid Arthritis (1-10) 
Definition 

Aching, burning joint pain due to systemic inflammatory 
disease affecting all synovial joints, muscle, ligaments, 
and tendons in accordance with diagnostic criteria below. 



Site 

Symmetrical involvement of smai; and areejcera. 
System 

Musculoskeletal system and cormecrlse 
Main Features 

Diffuse aching, burning pain in joins, zsz&l'z- ccaer 
ately severe; usually intermittent wfcfc ffjoeerratires n 
remissions. The condition affects ebec: crtia perf- 
lation and is more common in won: e- Dagrcsti: ~:e- 
ria of the American Rheumatism Associates: i?r:r:: j 
and further define the illness. They are es 
morning stiffness, (2) pain on motion sr rite-denes- z: 
one joint or more, (3) swelling of one joint. - r^-iis- 
of at least one other joint, and (5 s^rnnasKricsu ■■: — 
swelling. 

All of the above have to be of at less: =L\ ■» -«ks' Ora- 
tion. Further criteria include: (6) subc-rsseccs ncc-ies. 
(7) typical radiographic changes, (S's pc*s3v* zss. fc 
rheumatoid factor in the serum, (9) a pec? ressrcse zs. 
the mucin clot test in the synovial fluid. sy^z^iz. 
histopathology consistent with rheumatoid anfcercs. and 
(1 1) characteristic nodule pathology. 

Classical rheumatoid arthritis requires se>er, eerier!* :e 
be diagnosed. Definite rheumatoid arthritis -zy k zhz- 
- nosed on five criteria, and probable rheumaeea ,srtier:£s 
on three criteria. 

Associated Symptoms 

Morning stiffness usually greater than half ar lew's de- 
ration; chronic fatigue. Inflammation may *£sk eves, 
heart, lungs. 

Signs 

Tenderness, swelling, loss of range of mories ef 'cr.a. 
ligaments, tendons. Chronic destruccior. ir.d cin: de- 
formity are common. 

Laboratory Findings 

Anemia, raised ESR (erythrocyte -sedimen^ticr. rr.s -. 
rheumatoid factor in the serum in the majctir. e: ease?. 

Relief 

Usually good relief of pain and stiffness c=r. be cdeai-ed 
with nonsteroidal anti-inflammatory drugs, hir. scrst* 
tients require therapy with gold or other agens. 

Pathology 

Chronic inflammatory process of synovium. iigameriS. 
or tendons. There may be systemic '.vasculitis. 

Essential Features 

Aching, burning joint pain whheharacteristi: psholcr.. 
Diagnostic Criteria 

1. Morning stiffness in and around joins !astin£ s: !ezs: 
one hour before maximal improvement. 
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Diagnostic Criteria 

No official diagnostic criteria exist for osteoarthritis, al- 
though criteria have been proposed for osteoarthritis of 
the knee joint. 

Noninflammatory arthritis of one or several diarthrodial 
joints, occurring in the absence of any known predispos- 
ing cause, with loss of cartilage and/or bony sclerosis (or 
osteophyte formation) demonstrable by X-rays. 

Differential Diagnosis 

Calcium pyrophosphate deposition disease; presence ot 
congenital traumatic, inflammatory, endocrinological, or 
metabolic disease to which the osteoarthritis may be sec- 
ondary. 

Code 

X38.X6a 



Calcium Pyrophosphate Dihydrate 
Deposition Disease (CPPD) (1-12) 

Definition 

Attacks of aching, sharp, and throbbing pain with acute 
or chronic recurrent inflammation of a joint caused by 
calcium pyrophosphate crystals. 

Site 

Usually one joint, sometimes more, often alternating. 
Knees, wrists, and metacarpo-phalangeal joints are most 
frequent sites. 

System 

Musculoskeletal system. 
Main Features 

The disorder occurs clinically in about 1 in 1 000 adults, 
more often in the elderly, but radiology shows the pres- 
ence of the disease in 5% of adults at the time of death. 
There are four major clinical presentations: (1) pseudo- 
goul: acute redness, heat, swelling, and severe pain 
which is aching, sharp, or throbbing in one or a few 
joints; the attacks last from 2 days to several weeks, with 
freedom from pain between attacks; (2) pseudorheuma- 
toid arthritis: marked by deep aching and swelling in 
multiple joints, with attacks lasting weeks to months; (3) 
pseudo-osteoarthritis: see the description of osteoar- 
thritic features; and (4) pseudarlhritis with acute attacks: 
the pain being the same as in osteoarthritis but with su- 
perimposed acute painful swollen joints. 

Signs 

Aspiration of calcium pyrophosphate crystals from the 
joint is diagnostic. X-rays show calcification in the carti- 
lage of the wrists, knees, and symphysis pubis. 



Relief 

Acute attacks respond well to nonsteroidal anti-inflam- 
matory drugs, with or without local corticosteroid injec- 
tions. 

Complications 

Chronic disabling arthritis. 

Associated Disorders 

Hyperparathyroidism, hemochromatosis. There may be 
hereditary, sporadic, or metabolic causes. 

Pathology 

Acute and chronic inflammation or degeneration. 
Diagnostic Criteria 

1. Demonstration of CPPD crystals in tissues or 
synovial fluid by definitive means such as X-ray dif- 
fraction. 

2. Crystals compatible with CPPD demonstrable by 
compensated polarized light microscopy. 

3. Typical calcifications seen on roentgenograms. 

A definite diagnosis can be made if 1 above is present, 
or if 2 and 3 are present. A probable diagnosis can be 
made if 2 or 3 is present. 

Differential Diagnosis 

Gout, infection, palindromic rheumatism, osteoarthritis. 
Code 

X38.X0 or X38.X5a 

Reference 

Ryan, L.M. and McCarty, DJ., Calcium pyrophosphate crystal 
deposition disease: pseudogout articular chondrocaicinosis. In: 
D.J. McCarty (Ed.), Arthritis and Allied Conditions. 10th ed.. Lea 
& Febiger, Philadelphia, 1985, pp. 1515-1546. 



Gout (1-13) 

Definition 

Paroxysmal attacks of aching, sharp, or throbbing pain, 
usually severe and due to inflammation of a joint caused 
by monosodium urate crystals. 

Site 

First rnetatarso-phalangeat joints, midtarsal joints, an- 
kles, knees, wrists, fingers, or elbows. 

Main Features 

More common in men in the fourth to sixth decades of 
life and in postmenopausal women. Acute severe parox- 
ysmal attacks of pain occur with redness, heat, swelling, 
and tenderness, usually in one joint. The pain is aching, 
sharp, and throbbing. The patient is often unable to ac- 
cept the weight of bedclothes on the: joint and unable to 
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Syndromes of Upper Limbs and Generalized Syndromes of Upper and lower Limbs 



Signs 

Bony enlargements of the distal interphalangeal joints 
are called Heberden's nodes, and those of the proximal 
interphalangeal joints are called Bouchard's nodes. The 
fingers may be stiff and lose some degree of full flexion. 
Grip strength is usually normal when measured. 

Radiologic Finding 

Narrowing of joint spaces, sclerosis, and bony osteophy- 
tosis. 

Relief 

Analgesics, soaking in hot fluids. 

Code 

238.X6b 



| Cubital Tunnel Syndrome (XI-15) 

Definition 

Entrapment of the ulnar nerve in a fibro-osseous tunnel 
"crned by a groove (trochlear groove) between the ole- 

f cranon process and medial epicondyle of the humerus. 

■ The groove is converted to a runnel by a myofascial cov- 
ering, and the etiology of the entrapment is multiple. 

Site 

Elbow, forearm, and fingers (fourth and fifth), 
f System 

: Peripheral nervous system (ulnar nerve). 

Main Features 

If gradual onset of pain, numbness, and paresthesias in the 
| distribution of the ulnar nerve, sometimes followed by 
I weakness and atrophy in the same distribution; often 
i seen in conjunction with a carpal tunnel syndrome 
"double crush phenomenon"). 

I Signs and Laboratory Findings 

| Tinel's sign at the elbow. The ulnar nerve is frequently 
Itiickened and adherent On electrodiagnostj'c testing there 
m slowing of conduction in the ulnar nerve across the 
| e:bow, accompanied by denervation of those intrinsic 
jsr.uscles of the hand innervated by the ulnar nerve. 

JjJsual Course 

pie course may be stable or slowly progressive; if the 
iaaer, surgery is necessary, either decompression or 
pransposition of the nerve. 

Summary of Essential Features and Diagnostic 
Criteria 

A gradual onset of pain, paresthesias, and, at times, mo- 
tor findings in the distribution of the ulnar nerve. Tinel's 
sign is found. The diagnosis is confirmed bv slowing of 
ssonduction across the elbow and often by denervation of 



those intrinsic muscles of the hand innervated by the 
ulnar nerve. 

Differential Diagnosis 

Thoracic outlet syndrome, carpal tunnel syndrome. 

Code 

202.X6C 



Carpal Tunnel Syndrome (XI-:L6) 

Definition 

Stinging, burning, or aching pain in the hand, often 
nocturnal, due to entrapment of the median nerve in the 
carpal runnel. 

Site 

One hand (sometimes bilateral), in the fingers, often 
including the fifth digit, often spreading into the forearm 
and occasionally higher; not usually well localized. 

System 

Peripheral nervous system. 
Main Features 

Prevalence: very common. Age of Onset: usually fourth 
to fifth decades. Sex Ratio: female to male 5:1. Quality: 
pins and needles, stinging, often aching, occasionally 
burning. Time pattern: usually nocturnal, tj^pically 
awakening the patient several times and then subsiding 
in a few minutes; aching pain is often more constant. 
Intensity: may be severe briefly. 

Associated Symptom 

Aggravated by handwork such as knitting. 

Signs and Laboratory Findings 

Clinical examination often normal, but one may find 
decreased pin-prick sensation on the tips of digits [-III, a 
positive Tinel's or Phalen's sign, or rarely, weakness 
and/or atrophy of the thenar muscles (abductor pollicis 
brevis); nerve conduction studies showing delayed sen- 
sory and motor conduction across the carpal tunnel are 
diagnostic. 

Usual Course 

Very slow progression for years. 

Social and Physical Disability 

May impair ability to do handwork. 

Pathology 

Compression of median nerve in wrist between the car- 
pal bones and the transverse carpal ligament (flexor reti- 
naculum); focal demyelination of nerve fibers, axonal 
shrinkage and axonal degeneration. 
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Abstract 

New studies of the treatment of neuropathic pain have increased the need for an updated review of randomized, double-blind, placebo- 
controlled trials to support an evidence based algorithm to treat neuropathic pain conditions. Available studies were identified using a 
MEDLINE and EMBASE search. One hundred and five studies were included. Numbers needed to treat (NNT) and numbers needed to harm 
(NNH) were used to compare efficacy and safety of the treatments in different neuropathic pain syndromes. The quality of each trial was 
assessed. Tricyclic antidepressants and the anticonvulsants gabapentin and pregabalin were the most frequently studied drug classes. In 
peripheral neuropathic pain, the lowest NNT was for tricyclic antidepressants, followed by opioids and the Emticonvulsants gabapentin and 
pregabalin. For central neuropathic pain there is limited data. NNT and NNH are currently the best way to assess relative efficacy and safety, 
but the need for dichotomous data, which may have to be estimated retrospectively for old trials, and the methodological complexity of 
pooling data from small cross-over and large parallel group trials, remain as limitations. 
© 2005 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved. 
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1. Introduction 

Neuropathic pains are characterized by partial or 
complete somatosensory change in the innervation territory 
corresponding to peripheral or central nervous system 
pathology, and the paradoxical occurrence of pain and 
hypersensitivity phenomena within the denervated zone and 
its surroundings (Jensen et al., 2001). These sensory 
phenomena are seen across aetiologically different con- 
ditions and across different locations of the nerve lesion. 
Rarely, if ever, can one single mechanism be claimed 
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responsible for generating and maintaining the symptoms 
and signs seen in neuropathic pain (Jensen and Baron, 2003; 
Woolf, 2004). Treatment of neuropathic pain is still difficult 
despite new treatments, and there is no single treatment that 
works for all conditions and their underlying mechanisms. 
Given the increasing evidence for effective treatments of 
neuropathic pain, it is important for the clinician to know 
which drugs are most effective in relieving pain and 
associated with the fewest adverse effects, and there is a 
need for an evidence-based algorithm to treat neuropathic 
pain conditions. 

Ideally, the evidence for the drug choices in such an 
algorithm would be based on direct comparisons of one drug 
with another, for both efficacy and side effects. There are 
very few such direct comparisons available. An alternative 
approach is to estimate relative efficacy and safety using 
number needed to treat (NNT) and number needed to harm 
(NNH). Recent systematic reviews have summarized the 
available treatments for neuropathic pain using NNT values 
(McQuay et al., 1995; Sindrup and Jensen, 1999, 2000). 
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However, these reviews need to be updated because of the 
publication of new trials, and the limitations of the NNT and 
NNH approach need to be discussed. This paper provides 
up-to-date calculations of NNT and NNH in neuropathic 
pain as the basis of a proposal for an evidence-based 
treatment algorithm. 



The outcome of a trial (positive or negative) was judged by 
the reviewers in those cases where authors' conclusions were 
at odds with the change in the primary outcome measure. 

Heterogeneity was examined visually using L'Abbe plots 
(L'Abbe et al., 1987). An instrument suggested by Jadad et al. 
(1996) was used as a measure of quality. Validity tests (e.g. Smith 
et al., 2000) were not used. 



2. Methods 

2.1. Search strategy 

. Full reports of randomized placebo-controlled double-blind 
studies published in peer-reviewed journals were identified using 
free-text searches of MEDLINE (1966-April 2005), EMBASE 
(1974- April 2005), Cochrane Review, and Cochrane CENTRAL. 
Each drug was only searched by one author. Additional papers 
were identified from previous published reviews and reference lists 
of retrieved papers. Letters were sent to corresponding authors of 
papers that did not provide dichotomous data to ask if they could 
provide us with such data. 



2.2. Selection criteria 

Randomized double-blind studies in neuropathic pain con- 
ditions using chronic dosing and placebo studying at least 10 
patients were included. Studies not written in .English were 
excluded. Studies on cancer neuropathic pain were also excluded 
except for well-defined post-mastectomy pain syndromes and post- 
surgical pain with post-operative pain compatible with a nerve 



2.3. Data abstraction, quality assessment, and 
quantitative data synthesis 

From each study we extracted information on study design, 
inclusion and exclusion criteria, number of participants, drug dose, 
randomization and blinding procedure, description of dropouts, 
change in primary outcome measure, and pain relief during active 
and placebo treatment. 

Number needed to treat was the principal effect measure. NNT 
is defined as the number of patients needed to treat with a certain 
drug to obtain one patient with a defined degree of pain relief, in 
the present context 50% pain relief, and is calculated as the 
reciprocal of the absolute risk difference (Cook and Sackett, 1995; 
McQuay et al., 1996). If 50% pain relief could not be obtained 
directly from the publication, then the number of patients reporting 
at least good pain relief or reporting improvement was used to 
calculate NNT. NNT was only calculated when the relative risk 
was statistically significant. NNH in this review indicates the 
number of patients that need to be treated for one patient to drop 
out due to adverse effects. The 95% confidence interval (CI) of 
NNT and NNH was calculated as the reciprocal value of the 95% 
CI for the absolute risk difference using the normal approximation. 
NNTs are expressed in the text as NNT (95% CI). Pooled raw data 
was used to obtain combined measures of NNTs assuming 
clinically homogeneous trials (Moore et al., 2002). 



3. Results 

3.1. Study and patients characteristics of included trials 

Eligible randomized placebo-controlled trials with 
references, study characteristics, and quality score are 
provided in Table 2. One hundred and five randomized, 
double-blind, placebo-controlled studies that met the 
inclusion and exclusion criteria were included. Fifty- 
nine used a cross-over and 46 a parallel design. Five 
studies used an active placebo. Twenty-six trials 
examined antidepressants (21 cross-over and five 
parallel design), 39 anticonvulsants (18 cross-over and 
21 parallel design), 11 examined opioids, seven NMDA 
antagonists, nine mexiletine, four topical lidocaine, 
three cannabinoids, 11 capsaicin, and one a glycine 
antagonist. The trials included patients with central 
post-stroke pain, spinal cord injury pain, multiple 
sclerosis, painful polyneuropathy, post-herpetic neural- 
gia, phantom limb pain, post-mastectomy and post- 
surgical pain, brachial plexus avulsion, trigeminal 
neuralgia, HIV-neuropathy. and mixed neuropathic 
pain conditions. The trials are discussed below by 
drug class. 



3.2. Antidepressants 

Tricyclic antidepressants (TCAs) in controlled trials 
(Table 2) relieve central post-stroke pain, post-herpetic 
neuralgia, painful diabetic and non-diabetic polyneuropathy 
and post-mastectomy pain syndrome, but not spinal cord 
injury pain, phantom limb pain, or pain in HIV-neuropathy. 
The doses used in these negative trials may make these 
conclusions less compelling. Negative results in spinal cord 
injury pain could be related to low dosing (amitriptyline 
average 55 mg/day) (Cardenas et al., 2002), and those in 
phantom limb pain by a very low inclusion pain score 
criteria (2) which gives little room for pain reduction 
(Robinson et al., 2004). Across the different conditions 
which are relieved by TCAs the NNT ranges from 2 to 3. 

In painful polyneuropathy, there is a trend towards better 
effect of balanced serotonin and noradrenaline reuptake 
inhibitors (NNT: 2.1 (1.8-2.6)) than of the mainly 
noradrenergic drugs (NNT: 2.5 (1.9-3.6)) (Sindrup et al, 
2005). In post-herpetic neuralgia there is the same trend 
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(balanced TCA NNT: 2.5 (1.8-3.9) vs noradrenergic TCA 
NNT: 3.1 (2.2-5.5)). 

The selective serotonin reuptake inhibitors (SSRIs) and 
the mixed serotonin noradrenaline reuptake inhibitors 
(SNRIs) have been adequately tested in painful polyneuro- 
pathy. For SSRIs, the overall NNT is nearly 7 and one of the 
three trials did not find better effect with active than 
placebo. The SNRI venlafaxine has an NNT in painful 
polyneuropathies of around 4. Bupropion, a noradrenaline 
and dopamine reuptake inhibitor, was reported-in a small 
trial of 41 patients — to relieve pain in a group of patients 
with neuropathic pain of different etiologies. 

The NNH is 14.7 (10.2-25.2) for TCA, and for SNRI 
and SSRI the relative risk for trial withdrawal is not 
significant. 

3.3. Anticonvulsants 

The early trials on carbamazepine do not meet current 
methodological standards (e.g. use of validated outcome 
measures, sample size calculation, and adequate description 
of randomization procedure, statistical methods, and patient 
flow), but an attempt to calculate NNT gives a combined 
NNT in trigeminal neuralgia of 1.7 (1.3-2.2). In painful 
diabetic neuropathy, the NNT from one trial with 30 patients 
on 200-600 mg daily was 2.3 (1.6-3.9) and in post-stroke 
pain there was a small but not statistically significant effect 
of 800 mg daily with a NNT of 3.4 (1.7-105). The combined 
NNH for carbamazepine in neuropathic pain is 21.7 (12.6- 
78.5), based on a total of 152 patients. Randomized 
controlled trials comparing oxcarbazepine to carbamaze- 
pine have reported comparable analgesic effect between the 
two treatments with fewer side effects during oxcarbazepine 
(for review, see Beydoun and Kutluay (2002), Carrazana 
and Mikoshiba (2003)), but these trials have not yet been 
published fully. 

Phenytoin had a positive effect on painful diabetic 
neuropathy in one trial (NNT: 2.1 (1.5-3.6)), while another 
showed no analgesic effect. In patients with acute flare-ups 
of various neuropathic pain conditions intravenous pheny- 
toin 15 mg/kg over 2 h had a significant pain-relieving effect 
(McCleane, 1999a). 

Valproate in three parallel group trials from the same 
centre with 43-57 patients had high efficacy in relieving 
pain in painful diabetic neuropathy and post-herpetic 
neuralgia in doses up to 1200mg with very low NNTs, 
while a crossover trial of 31 patients from another centre 
found no difference between valproate 1500 mg and placebo 
in treating painful polyneuropathy and also showed no effect 
in the subgroup of patients with diabetic neuropathy. 
Valproate in doses up to 2400 mg/day was not significantly 
better than placebo in relieving pain in patients with spinal 
cord injuries. 

Gabapentin has been studied in several large trials and 
has a documented moderate effect on pain and quality of 
life measures including mood and sleep disturbance in 



mixed neuropathic pain states, post-herpetic neuralgia, 
painful diabetic neuropathy, and spinal cord injury. The 
overall NNT for gabapentin in neuropathic pain, including 
all conditions, high as well as low doses, is 5.1 (4.1-6.8), 
but by excluding the study using only 900 mg/day, the 
study on mixed neuropathic pain, and including only the 
high dose of 2400 mg in Rice and Maton (2001), the 
combined NNT is 3.8 (3.1-5.1) The NNH for withdrawal 
for gabapentin is 26.1 (14.1-170). One small crossover 
study (19 completed patients) compared gabapentin (up to 
1 800 mg) with amitriptyline (up to 75 mg) in painful 
diabetic neuropathy (Morello et al., 1999). There was no 
significant difference in pain scores during gabapentin and 
amitriptyline treatment, pain intensity score change from 
baseline, and global ratings of pain relief (52% with at least 
moderate pain relief during gabapentin and 67% during 
amitriptyline) (F>0.1). Both treatments caused similar 
rates of adverse events. Post hoc analysis revealed that a 
sample size of approximately 260 patients is necessary to 
provide 80% power to detect a mean difference of one third 
of the difference between mild and moderate pain at a 0.05 
significance level. 

The efficacy of gabapentin in combination with 
venlafaxine was studied in pEiinful diabetic neuropathy 
(Simpson, 2001). In the second part of the study including 
1 2 patients who did not respond to gabapentin, gabapentin 
plus venlafaxine improved pain and quality of life compared 
with gabapentin plus placebo. In another study, the 
combination of gabapentin and morphine was superior to 
gabapentin alone, morphine alone and the active placebo 
lorazepam in patients with post-herpetic neuralgia or painful 
diabetic neuropathy (Gilron et al., 2005). 

Pregabalin in post-herpetic neuralgia and painful diabetic 
neuropathy has a combined NNT for doses ranging from 
150 to 600 mg of 4.2 (3.4-5.4), comparable to the effect of 
gabapentin. The NNH for withdrawal was 11.7 (8.3-19.9) 
indicating a relatively high withdrawal rate (see Section 4). 

Lamotrigine up to 400 mg daily has a pain relieving 
effect in trigeminal neuralgia as an add-on treatment (NNT: 
2.1 (1.3-6.1)), in painful diabetic neuropathy (NNT: 4.0 
(2.1-42)), and in central post-stroke pain. In HIV-associated 
painful sensory neuropathy, a small study showed a 
significant effect of lamotrigine 300 mg daily, but an 
extended larger study using 600 mg daily only demonstrated 
an effect on some secondary parameters in those patients 
receiving neurotoxic antiretroviral therapy. In spinal cord 
injury pain lamotrigine had no effect, although it had an 
effect on spontaneous pain in a subgroup of patients with 
incomplete injury and evoked pain. 

Topiramate in doses up to 400 mg failed to relieve pain 
in three large trials including in total 1259 patients with 
painful diabetic neuropathy, while another trial found a 
significant effect (NNT: 7.4 (4.3-28.5)). The four topir- 
amate studies had a high withdrawal rate due to side effects 
(NNH: 6.3 (5.1-8.1)). 
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3.4. Opioids 

Intravenous opioid administration has been shown to have 
an effect on peripheral neuropathic pain (Rowbotham et al., 
1991), on mixed neuropathic pain conditions (Dellemijn and 
Vanneste, 1997), and on some components of central pain 
(Attal et al., 2002). Oral long-term treatment with opioids, 
more relevant in chronic pain than intravenous administration, 
has only been tested using placebo-controlled designs in 
peripheral neuropathic pain conditions (Table 2). 

Morphine was superior to placebo in patients with post- 
herpetic neuralgia, phantom limb pain, and painful diabetic 
neuropathy with an NNT of 2.5 (CI 1.9-3.4). 

Oxycodone has been tested in post-herpetic neuralgia 
and painful diabetic neuropathy, with a NNT of 2.6 (CI 1 .9- 
4.1), comparable to the effect of morphine. 

Tramadol studied in two trials in painful polyneuropathy 
and in one trial in post-herpetic neuralgia had an overall 
NNT of 3.9 (CI 2.7-6.7). The study in post-herpetic 
neuralgia (Boureau et al., 2003) had a very high placebo 
responder rate. 

The combined NNH was 9.0 (6.0-17.5) for tramadol, 
whereas the relative risk was non-significant for oxycodone 
and morphine. 

3.5. NMDA antagonists 

NMDA antagonists given as intravenous infusions may 
relieve neuropathic pains of different origin (Sang et al., 
2000). Oral NMDA antagonists, dextromethorphan, riluzole 
and memantine have been studied mainly in small trials in 
neuropathic pain, with either no or minor pain relieving 
effect (Table 2). High dose dextromethorphan apparently 
has a clinically relevant effect in painful diabetic poly- 
neuropathy (NNT: 2.5 (1.6-5.4)), but seems to lack efficacy 
in post-herpetic neuralgia. Memantine in doses 20-30 mg/ 
day had no effect in post-herpetic neuralgia, painful diabetic 
neuropathy or phantom limb pain. Patients with different 
types of neuropathic pain achieved no pain relieving effect 
using riluzole 100 or 200 mg/day. 

The NNH for dextromethorphan is 8.8 (5.6-21.1) and 
non-significant for memantine. 

3.6. Miscellaneous 

Mexiletine studies have inconsistent results. The overall 
relative risk in two studies in painful diabetic neuropathy is 
non-significant and in peripheral nerve injury the NNT is 2.2 
(1.3-8.7)). Mexiletine seems to lack a pain relieving effect 
in HIV neuropathy, spinal cord injury, and neuropathic pain 
with prominent allodynia. Mexiletine has proarrhythmic 
properties and side effects may limit dose escalation, but it 
was generally well tolerated in these studies with only mild 
side effects (gastrointestinal and neurological complaints) 
and surprisingly high NNHs for withdrawal. A new sodium 
channel antagonist 4030W92 had no significant effect on 



neuropathic pain at 25 mg/day, but higher doses may be 
tolerable (Wallace et al., 2002a). 

Topical lidocaine has been shown to reduce pain in 
patients with post-herpetic neuralgia and allodynia. Severity 
of allodynia seems not to be correlated with response to 
lidocaine patch. The patch has been shown to alleviate 
several pain qualities including non-allodynic pain com- 
ponents (Galer et al., 2002). An enriched enrolment study 
confirmed the pain relieving effect (Galer et al., 1999). The 
use of lidocaine patches was safe with no systemic adverse 
effects and high NNHs. In pcttients with various localized 
peripheral neuropathic pair syndromes including the 
presence of mechanical allodynia, lidocaine patch 5% as 
add-on therapy reduced ongoing pain and allodynia with a 
NNT of 4.4 (2.5-17.5). Ophthalmic anaesthesia with topical 
application of proparacaine, however, failed to relieve pain 
in trigeminal neuralgia (Kondziolka et al., 1994). 

Cannabinoids have recently been studied in a few 
randomized trials. The tetrahydrocannabinol dronabinol 5- 
10 mg daily relieved pain in multiple sclerosis with a NNT 
of 3.4 (1.8-23.4) compared with placebo, and cannabinoids 
also relieved pain after brachial plexus avulsion and mixed 
neuropathic pain. Cannabinoids were generally well 
tolerated with gradually increasing doses. 

Capsaicin applied topically relieved pain in post-herpetic 
neuralgia, nerve injury pain, and mixed neuropathic pain 
conditions and in diabetic neuropathy capsaicin relieved 
pain in three out of five studies, with a combined NNT of 6.7 
(4.6-12) and NNH of 11.5 (8.1-19.8). 

3.7. Quantitative data synthesis and 
homogeneity/heterogeneity 

Combined NNTs and NNHs for different drug classes 
and neuropathic pain conditions are shown in Table 1 and 
Fig. 1. Heterogeneity was examined visually using L'Abbe 
plots (supplementary material). From dose response studies 
(Lesser et al., 2004; Oskarsson et al., 1997; Rice and Maton, 
2001; Richter et al., 2005; Rowbotham et al., 2004; 
Sabatowski et al., 2004), it is evident that dose optimization 
and lack of such is a major cause of heterogeneity. In 
addition, L'Abbe plots suggest that both the drug classes 
used and the neuropathic pain diagnoses were other major 
reasons for heterogeneity, with studies in HIV neuropathy, 
central and mixed neuropathic pain conditions showing the 
lowest effect. The greatest variation was in NNT values 
within TCAs. Again differences in neuropathic pain 
diagnoses seemed to be responsible for part of this 
variability and optimal dosing by drug level measurements 
may be responsible for one outlier with a high percentage of 
responders. Excluding gabapentin non-responders in gaba- 
pentin/pregabalin studies and variability in quality score 
(Jadad et al, 1 996) seemed not to be responsible for outliers. 
The placebo response varied greatly among trials (figure in 
supplementary material). Smaller cross-over trials tended to 
have lower NNT values (thus greater treatment effect) than 
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(a) 

Tricyclic antidepressants 
Valproate 

Carbamazepine/lamotrigine/phenytoin 
Opioids 
Tramadol 
Gabapentin/pregabalin 
Mexiletine* 
Antidepressants, SNRI 
NMDA antagonists* 
Capsaicin 
Antidepressants, SSRI 
Topiramate* 
Topical lidocaine 



(b) 

Cannabinoid 
Tricyclic antidepressants* 
Carbamazepine/lamotrigine* 
Valproate* 
Gabapentin 



Peripheral neuropathic 




Fig. 1, Numbers needed to treat in peripheral and ce 



ic pain. Combined numbers needed to treat (NNT) to obtain one patient with n 



re than 50% 



pain in (a) peripheral neuropathic pain (painful polyneuropathy, postherpetic neuralgia, and peripheral nerve injury pain) and (b) central pain (central post- 
stroke pain, pain following spinal cord injury and multiple sclerosis). SNRI, serotonin noraarenanne reuptake inhibitors; SSRI, selective serotonin reuptake 
inhibitor. Circle size and related numbers indicate number of patients who have received active treatment. *At least half of conducted trials showed no 
significant effect. 



larger parallel group trials. The differences in NNT values 
based on the intention-to-treat population as opposed to the 
completed population can be estimated by calculating NNTs 
in studies with a parallel group design and comparing it with 
the NNT using the completed population. This is, however, 
not possible based on the reports, as most studies carry 
forward the pain ratings for patients who do not complete 
the study, and use these data in the analysis. But based on 
the 'worst case', i.e. assuming that all patients withdrawn 
are non-responders, the NNT for pregabalin based on the 
completed population is 3.4 (2.7^1.3) compared with 4.2 
(3.4-5.4) based on the intention-to-treat population. 



4.1. Numbers needed tt 



This meta-analysis using numbers needed to treat (NNT) 
shows that it is possible to distinguish pharmacological 



treatment efficacy for different drugs as evidenced by NNT 
values which varied from 1.2 to non-significant relative 
risks. The question is whether the NNT method permits 
generation of a treatment algorithm for neuropathic pain. 

The NNT method for comparing drugs can be criticized 
for various n 



1 . The relative efficacy and safety is derived from placebo 
comparisons of each active drug. Trials which do not 
compare with placebo are therefore excluded. 

2. Calculation of NNT is done retrospectively from 
studies with different cut-off points for defining pain 
relief. 

3. Pain relief per se may be a crude measure, which does 
not take other specific measures into account like 
impact on daily living and quality of life. 

4. Use of different inclusion and exclusion criteria makes 
it difficult to compare and to combine studies. 

5. NNT values cannot be calculated when conversion to 
dichotomous data is not possible. 
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6. As for all meta-analyses there is a risk that NNT 
values will overestimate the efficacy if negative trials 
are not published. 

The advantage of using NNTs is that they provide a 
clinically meaningful measure of effect and risk of each 
drug, and data from different trials, even with different 
outcome measures, can be pooled. The legitimacy of the 
pooling depends on similar therapeutic context, patients, 
duration of study, and clinical homogeneity. 

It is important to bear in mind that some of these NNT 
values in neuropathic pain are obtained from studies of 
variable quality and most available studies are short-term 
studies with no information on long-term effect. 

The choice of a 33 or 50% cutoff when calculating NNTs 
has little impact on NNT values because efficacy of both 
active and placebo treatments changes (McQuay and 
Moore, 1998). 

In the present analysis, calculation of NNH was based on 
patients that withdrew from the study because of adverse 
effects, and we have not included other side-effects that may 
be bothersome for long-term treatment, e.g. constipation 
and dizziness. The design itself may influence the NNH 
value. A compound with a high NNH value from a short 
lasting trial may still be unsuitable for long-term use. An 
example is chronic phenytoin treatment causing gingival 
hyperplasia, hirsutism, polyneuropathy and hepatotoxicity 
(Rogvi-Hansen and Gram, 1995). Compounds may also 
cause serious side effects not reflected in the NNH value, 
e.g. sudden death associated with TCA (Ray et al., 2004) or 
Stevens- Johnson syndrome after treatment with lamotrigine 
(Mackay et al., 1997). 

4.2. Quality of randomized controlled trials 

Quality of trials varies for obvious reasons and the 
variation in quality may lead to bias in meta-analyses 
(Alderson et al., 2003; Detsky et al., 1992; Moher et al., 
1999) and existing criteria have their limitations. It is 
possible that we had obtained other results if more stringent 
quality and validity criteria were used (Detsky et al., 1992; 
Smith et al, 2000). 

4.3. Heterogeneity and selection bias 

The major cause of heterogeneity was dose, pain 
diagnosis, and study design, with small, cross-over trials 
having the lowest NNT values. There was also a large 
variation in placebo response among studies. 

Some of the studies on gabapentin and pregabalin 
excluded patients who failed to respond to previous 
treatment with gabapentin, which may bias efficacy 
comparisons with other drugs using NNT values. Calculat- 
ing the impact of this enriched enrolment on the overall 
NNT, taking the worst case scenarios, the NNT for 
pregabalin is 5.4 (4.3-7.1) compared to 4.2 (3.4-5.4). 



However, a recent trial showed an NNT of 4.2 (2.7-9.4) 
without excluding gabapentin non-responders (Richter 
et al., 2005). 

Combining cross-over and parallel designed studies in 
meta-analyses is another concern (Elbourne et al., 2002), 
and the generally lower NNT value with the tricyclic 
antidepressants may in part be due to the fact that 19/23 
trials were cross-over trials compared to 2/12 of the 
gabapentin/pregabalin trials. 

Selection bias may be present and includes publication 
bias, which arises from higher tendency for studies with a 
statistically significant effect of treatment to be published 
thereby introducing bias in meta-analyses (Moher et al, 
1999). We have no direct evidence that this problem applies 
to this data set, and indeed there are a number of negative 
studies included in the analysis. 

4.4. Treatment algorithm 

Based on the available randomized clinical trials, it is of 
interest to see if an evidence-based approach for managing 
neuropathic pain is possible. In choice of treatment for 
neuropathic pain a set of different criteria are relevant 
including: 

1. Consistent outcome in high-quality randomized con- 
trolled trials. 

2. High degree of pain relief and superiority to existing 
treatments. 

3. Persistent pain relieving effect. 

4. Few and only mild side effects. 

5. Effect on quality of life. 

6. Low cost. 

Because of heterogeneity across treatment of different 
pain conditions, algorithms need to be tailored to specific 
diseases or disease categories. 

There are no existing data which permit generation of an 
algorithm based on a combination of all the above criteria 
mainly because of a lack of comparative studies between 
existing and new compounds using the same set of primary 
and secondary endpoints. 

A treatment algorithm for peripheral neuropathic pain 
(painful neuropathy, painful diabetic neuropathy, post- 
herpetic neuralgia and peripheral nerve injury pain) is 
described below. The algorithm deals only with pharmaco- 
logical considerations. Needless to say for all pain 
conditions, non-pharmacological treatments should be 
considered. The algorithm can be described in a hierarchical 
fashion in which increasing numbers of criteria are taking 
into account: 

If only one set of criteria: pain relief is used then the list 
of drugs for neuropathic pain look like this: TCA> 
opioids > tramadol > gabapentin/pregabalin. 

If the criteria for efficacy are based on both pain relief 
and quality of life measures then such data are not existent 
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for several of the old compounds such as TCA, carbama- 
zepine, and phenytoin and the list is likely to look as 
follows: gabapentin/pregabalin > tramadol > opioids > 
TCA. 

If additional requirements such as side effects and study 
design are taken into account then important and occasion- 
ally dangerous side effects of TCA and strong opioids need 
to be considered. Under these conditions the algorithm for 
peripheral neuropathic pain may be as shown in Fig. 2. The 
effect of gabapentin and TCAs are documented in large and 
numerous trials with good quality and with consistent 
outcomes. One small trial compared gabapentin and 
amitriptyline and found no difference in pain scores 
(Morello et al., 1999). TCAs have lower NNT values than 
gabapentin/pregabalin but as discussed above part of this 
difference may be due to differences in study design. 
Furthermore, as gabapentin/pregabalin have higher NNH 
values and lack serious adverse effects it thus seems 
reasonable to have these two drug classes as first line 
treatment of peripheral neuropathic pain. As new studies on 
SNRIs (with fewer side effects than TCAs) are emerging, 
these drugs may replace TCAs. Tramadol and oxycodone 
may be considered second or third line drugs. The NNT 
values are for these and other opioids low, and a direct 
comparison study show equal or slightly better effect of 
morphine compared to gabapentin (Gilron et al., 2005). 
Anxieties about dependence, cognitive impairment, and 
tolerance issues, although there is no hard evidence for such 
problems, may make opioids a less attractive choice. 
Combination of drugs targeting separate mechanisms 
theoretically may improve treatment, but, except for the 
combination of gabapentin with venlafaxine or morphine, 
evidence for this is still lacking. 



In trigeminal neuralgia, carbamazepine is suggested as 
first choice because of consistent outcome with a low NNT, 
although in studies of varying quality. Oxcarbazepine (as 
yet no published trials) may be an alternative. 

In central pain few studies exist and it is unknown 
whether an effective treatment in one central pain condition 
can be expected to be effective in other central pain 
conditions. Therefore, a treatment algorithm in these pain 
conditions needs to be based partly on the experience in 
peripheral neuropathic pain conditions, until further studies 
arise. TCAs are often not tolerated in the elderly patients 
with stroke, so, in these cases, gabapentin/pregabalin seems 
to be first choice. TCAs, lamotrigine, cannabinoids, 
tramadol, and opioids may be second choice. 

For future trials, we encourage authors to: 

(1) report the trial to a central database (DeAngelis et al., 
2004); 

(2) to follow Good Clinical Practice (GCP) requirements 
(ICH, 1997; Jorgensen et al., 2004); 

(3) to follow the guidelines in the consort statement (Moher 
et al., 2001); 

(4) to do more head-to head comparisons. 

The relative efficacy rank order obtained by the NNT 
method agree to some extent with the few head-to-head 
comparisons performed in neuropathic pain (Gilron et al., 
2005; Morello et al., 1999; Raja et al, 2002; Sindrup et al., 
2003), but to look for subtle differences head-to-head 
comparisons are needed. Furthermore, it may be inappropri- 
ate to use of placebo in severe pain, for instance in 
trigeminal neuralgia, making it difficult to obtain relative 
efficacy estimates based on placebo comparisons. This 




Fig. 2. Treatment algorithm. Proposed algorithm for the treatment of peripheral neuropathic pain. TCA, tricyclic antidepressants; SNRI, serotonin 
noradrenaline reuptake inhibitors. *Pain relieving effect of topical lidocaine has been shown in patients with allodynia. 
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strengthens the arguments for more head-to-head compari- 
sons, and making such comparisons a regulatory require- 
ment will help to make them happen. 



Note added in proof 

By September 2005, additional two large randomized 
trails have been published. Duloxetine had a significant pain 
relieving effect in painful diabetic neuropathy, with a NNT 
of 4.1 (2.9-7.2) for the highest doses of 60 and 120 mg/day 
(Goldstein et al., 2005). Pregabalin in flexible- or fixed-dose 
regimens had a significant pain relieving effect in 
postherpetic neuralgia and painful diabetic neuropathy 
with a NNT of 3.8 (2.6-7.3) (Freynhagen et al., 2005). 
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EXHIBIT D 



tions are not generally indicated unless features of serious condi- 
tions are identified. 

Management — Provide information, assurance and advice 
to resume normal activity and discuss other options for pain 
management as needed. 

Review — Reassess the pain and revise the management plan 
as required. 

Interventions for Acute Musculoskeletal Pain 

In addition to initial interventions such as providing informa- 
tion, assurance and advice to maintain reasonable activity 
levels, other options (non-pharmacological and pharmacolog- 
ical) exist for the management of acute musculoskeletal pain. 

Non-pharmacological Interventions 

Evidence for the effectiveness of a range of additional non- 
pharmacological (i.e. not involving medication) interventions 
for people with acute musculoskeletal pain is provided in the 
specific guideline topics. These include active, passive and 
behavioural therapies. Non-pharmacological interventions may 
be used in conjunction with pharmacological interventions 
(NHMRC 1999). 

Simple interventions (providing information, assurance and encour- 
aging reasonable maintenance of activity) may be used alone or in 
combination with other interventions for the successful management of 
acute musculoskeletal pain. (CONSENSUS) 

Pharmacological Interventions 

Simple Analgesics (Non-Opioid) 

Paracetamol is considered an effective medication for mild to 
moderate pain and can be used in conjunction with opioids to 
manage more severe pain. 

Generally, paracetamol has few side effects. Paracetamol is 
contraindicated for people with liver dysfunction. It can be 
used when NSAIDs are contraindicated. Patients should be 
warned of the risk of liver damage with the combination of 
alcohol and paracetamol. 

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) 
NSAIDs are considered effective in the management of mild to 
moderate pain. Concurrent use of opioids and NSAIDs may 
provide more effective analgesia than either of the drug classes 
alone. They may also reduce the side effects of opioid medica- 
tions (NHMRC 1999). 

The adverse effects of NSAIDs are potentially serious and 
all people cannot use them. NSAID use may result in gastro 
intestinal bleeding, renal dysfunction (particularly in older 
people), NSAID-induced asthma and impaired blood clotting. 
It is imperative that contraindications are identified and 
respected (e.g. asthma, peptic ulcer) (NHMRC 1999). 

More recently, Cox-2 selective NSAIDs have become avail- 
able. Evidence for their efficacy in a number of rheumatolog- 
ical disorders has been demonstrated. Currently they are not 
subsidised for acute musculoskeletal pain in Australia. 



> Specific pharmacological interventions may be required to relieve 
pain; such agents can be used in conjunction with interventions. 
(CONSENSUS) 

> Paracetamol or other simple analgesics administered regularly are 
recommended for relief of mild to moderate acute musculoskeletal 
pain. (CONSENSUS) 



Assessment 

Elicit a history and perform a physical examination to 
help identify or exclude serious conditions (e.g. infec- 
tion, fracture, neoplasm, neurological conditions and 
other relevant pathology). When serious conditions are 
identified, an alternative management plan specific to 
the condition is warranted. 

Ancillary investigations are generally indicated only 
when serious conditions are suspected. 

\ 

Management 

Provide information on the nature of acute 
musculoskeletal pain. 

Provide assurance about the prospects for recovery 

based on epidemiological data. 

Encourage activation and resumption of normal activities. 

Discuss other options for pain management. 

A combination of approaches may be used. 

Identify and address concerns that may affect 

the management plan. 

Arrange for follow-up visit. 




Review 



• Review progress and pain level; confirm favourable 
outcome; recognise poor progress. 

• If symptoms persist, check whether the plan was imple- 
mented, reassess for features ('red flags') of serious 
conditions, assess for psychosocial and occupational 
factors ('yellow flags') that may influence presentation, 
response to treatment and recovery. Explore other 
potential barriers to recovery and consider alternative 
interventions. 

• Arrange for further follow-up visit as required. 




Figure 2.6 

Management plan for acute musculoskeletal pain 



> Where paracetamol is insufficient for pain relief, a non-steroidal 
anti-inflammatory (NSAID) medication may be used, unless 
contraindicated. (CONSENSUS) 

Opioid Analgesia 

Opioid analgesics bind to opioid receptors both within and 
outside the central nervous system and are used for manage- 
ment of severe pain. 

All opioid medications have the potential to cause side 
effects including constipation, urinary retention, sedation, 
respiratory depression, nausea and vomiting. Titration of 
medication should occur to optimise the response to the anal 
gesic and to minimise side effects. The following points are 
highlighted in the NHRMC (1999) acute pain guidelines: 
• True allergy to opioids is uncommon; people may have side 

effects that are mistakenly referred to as 'allergies'. 
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• There is no evidence that the use of opioids for the treat- 
ment of severe acute pain leads to dependence on, or 
addiction to, opioid medications. 

• The dosage should be tailored to each individual and the 
need for pain relief considered of greater importance than 
adhering strictly to a specific dose interval. 

Oral opioids may be necessary to relieve severe musculoskeletal pain. It 
is preferable to administer a short-acting agent at regular intervals, 
rather than on a pain-contingent basis. Ongoing need for opioid anal- 
gesia is an indication for reassessment. (CONSENSUS) 

Muscle Relaxants 

Muscle relaxants have the potential for side effects and show 
some short-term benefit in studies for low back pain. (Bigos et 
al. 1994; van Tulderetal. 1997). 
Adjuvant Agents 

There is no evidence to support the use of adjuvant agents, 
including antidepressants, anticonvulsants and oral corticos- 
teroids, in the treatment of acute musculoskeletal pain. 

> Any benefits from muscle relaxants may be outweighed by their 
adverse effects, therefore they cannot be routinely recommended. 
(CONSENSUS, LEVEL I) 

> Adjuvant agents such as anticonvulsants and antidepressants are 
not recommended in the management of acute musculoskeletal 
pain. (CONSENSUS) 
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